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ABSTRACT : PURPOSE: To airdrop accurately goods or the like by providing a parachute control 

apparatus to continuously connect suspension control cables for the parachute mounted 
to the peripheral edge of the parachute for controllably elongate and contract the 
suspension control cable for the parachute so that the parachute can be aerodynamically- 
controllably moved during the fall of the parachute. 



CONSTITUTION: A parachute control apparatus 102 controllably extends and contracts a 
suspension control cable 101 for the parachute. The relative positions of the center of 
gravity of an object hung down by the parachute 100 and the parachute 100 body is 
changed by the extension and contraction of the suspension control cable 1 01 for the 
parachute so that the parachute 100 can be moved aerodynarriicaily during the fall. The 
parachute can controllably left and right moved by changing the suspension control cable 
101 itself for the parachute and its expansion and contraction amount. A homing or 
command guidance transmitter/receiver section 104 transmits an information signal to a 
target and receives the information signal reflected from the target or an information signal 
generated from the target. 



COPYRIGHT: (C)1996,JPO 



09)B*B«IWr CJ P) (12) £t §fj 45 <A) (lOttftt&n&M*^ 

#Hf§¥5- 185993 

(43) £§3 B ^5^(1993)7 ^273 

(51)IntCl. s iSSUiE^ JtF*31ES#^ F I &*B3I^®Bt 

B 6 4 C 31/02 7812-3D 
B 6 4 D 17/10 7812-3D 







3 


£j£»3< 5tctf3c If Stages* 1 (± 


4 JQ 


(2i)tbffi#^ 


^^4-2327 


(71)ifJBSA 


000003997 










B^g&j&aas^tt 




(22)tbSBB 


¥^4^(1992) IE 9 B 












(72)2^^ 


m m & ? 












BI 
















(72)#gBJJ^ 


fS fit St 2. 










#jfejiiJW(tKm»3SJiiKSflr 2#k& 


Bl 


















* s fi ^. 












BSE 
















(74)ftSA 







(54) ^-ffw hOifgg 



(57) [Rtt] 

Tta&^&K&fcBSTrfcSG P S 3 t. #7'(7 t <{>7'< 
5 Sr«x.fc»WKB 1 o 



1 MHHK 




I 

[0 0 0 1] 
[0 0 0 2 ] 

n- K&nu&i-s (m^'^mmms 7-2510 

[0 0 0 3] r^J: 9 K<7>la]i|2T-i±. 

[0004] 

[0 0 0 5] 

[«w<obwi ±SBUfci 9*se*o*a 

[0 0 0 6 ] 

J r>(>'?'<7 — b<Dm>&*&W.te. ? 7 4 is?'s< 



(2) W?5- 1 8 5 9 9 3 

2 

$ ix fc B m&S <D Ufa t <D -Tti tzfc C X WilET' 

So 

[0 0 0 7] 

a^^f^iC-Sc-t"^ ± pKSBE^-f is 
[0 0 0 8] 

20 [JUJSW ^^^0^^o-^iSi?i|^[ii 1 -i3;:l 

[0 0 0 9] 12 \Z9fz-f£. 0 fZ, ?=7-<^ 4 ^?^<=7^ 
c/^co^^ OtflJjco^^-r) R^rffi^Tio^, 

[0010] mmmm in. mi iz^-tx ? 

l*U^S7t^^-e«l*aslSi:bT^GPS 3 <!:. 

I5u=¥zz. u-^ 8 7)>hf&%W>$? i *V> 9 <z£ '0 ratg 3 

[001 1 ] DC^ 2 (4, &^<D^mmRUiZ^j 
T*?5 0 DC^e — ^2(4, ttSSSBS^^-r'y^^s/^^ 

7 ; ^t££g Lt^^^i:, ^j®^ 5 1>> h (nmm\n^± V 

TMWi/jL, CixCJ:!?*5ILfc»»*ROfiSL 1, L 
40 2 Sr»I»S5l:7>f» K^<y^^"5 0 

[0012] GPS3I3, Global Posi t i 
oning System, 'T^T^'ib^W^MitL issl =r 
^T'"oS 0 GPS3J4, mMU9<DU^~ u—? sizm 

IS) ^AX^rM/i^coSaS'JSE^J: 9 . TtS^^o^^-T 

»aj»*x. y. zzmm^sizxij-tz* 

[0013] it!i^^-tr>1^4f4, fluffiu=¥r=. u— ? S :c 



(3) 

3 

[0 0 1 4] *fc, SKMISKtt* I/F»10^ 

[0015] ±^(om^mx.tz.^v-<^^ ^7s<=7 io 

^— hGGOgfigSa 1 fi. GP S 3T-^fciiLfc3»:7c^ 
te® (X, Y, Z) <k, «««C-fe>*4-C-»tBUfc* 3 P 
*r6l<^|fi]# (Bx, By) tcj:^ *J»H 5 l?rtg£*<0 

tofncectDc^-^ 2icsei&fs-^ (± \o 

[0 0 16] ^7C, Sl^Slfl. EI 3 '<Z^-t£ o 
oT^5(^(C^MW^§:i7/c<h LXk G P S 3 i~ £5" 

[0017] :coj;9^igti iri^^v-r^^ v 

>^V<^>^ — hGooeffi^J:L^^5:^;-^ 



[H2] 




WISHES — 1 8 5 9 9 3 

4 

[0 0 18] 4*3. VOR. NDB, *>5iM± 

t a c a N«(o«i:sffiak«a<osfs m&tt 

fc-fr5::i5::j:9 % 3^7cco{5S5:^fctii-a{a:g^£ii^ 
«r*«-r«wi: t>^nS6-e*«^s. -blSHifi^Jco <t 9 t^G 
PSS:ffi«ttffl»cffiv^fc«j«t-t-*Ltf, if*? J: 3/** 

[0 0 19] 

^z&^^zmiE-rz) z. t frx^ , 9 

So 

[112] BB^fcttHi<73^7-f T^^f >^<7->~ — h£rfA 
[i3] M^rSfTTt <t t^^v-f^^ ^y/<=7 i/^. — h 

G 2*94"? 4 >*ys<9 *>.=x.— h 

R flkffisH 

1 R«S1 

2 DC^e-^ (T^^a.^.— >) 

3 GPS (ffi«l*tBS) 

4 (gF&&tu«) 

5 



[[13] 




(4) 



[mi] 



1 Wm&m 
J 



10- 



4 
_J 



GPS 
3 



■P 
■S 
■T 
•Q 



Bx,By 



X,Y,Z 



5 



r 



7- 



L1 



L2 



h9 



^P^^5 - 1 8 5 9 9 3 



> jl — h 



I 



D 
C 

i 

9 




m 



V 3 ' 



[0008] 

[Embodiments ] 

One embodiment of the present invention will be described below 
with reference to Figs . 1 to 3 . 
[0009] 

As shown in Fig. 2, a grinding parachute G consists of an airfoil 
canopy C, a number of slings H for slinging a drop A, and the left and 
right control cables (only one shown) R for controlling the traveling 
direction through a guidance device 1 integrated with the drop A. 
[0010] 

The guidance device 1 comprises a DC motor 2 working as an actuator 
for operating the left and right control cables R, a GPS 3 useful as 
a position detector for detecting the three-dimensional position of 
the grinding parachute G, a geomagnetic sensor 4 useful as an attitude 
sensor for sensing the attitude of the grinding parachute G in the 
horizontal direction, a controller 5, and a power source unit 9 for 
supplying electric power to the guidance device 1, the power source 
unit composed of a battery 6, a switch box 7 and a regulator 8, shown 
in Fig- 1. 
[0011] 

The DC motor 2 is provide for each of the left and right control 
cables R. Also, the DC motor 2 is connected to the switch box 7 of the 
power source unit 9, and is activated in accordance with a drive signal 
±V from the controller 5, the length LI, L2 of the control cables R 
towed being fed back to the controller 5. f3F~ P \VF^O 

[0012] " t 

The GPS 3 is a Global Positioning System. The GPS 3 is connected. n 

APK(jj.001 

to the regulator 8 of the power source unit 9 to detect the 

three-dimensional position of the grinding parachute G while k)e ^j^^gQQ^|LR00* t ' 

grinding, on the basis of the passive range findings from a plurality 

of (e.g., four) artificial satellites, employing an electric wave of 

L band, and input the detected signals X, Y and Z into the controller 

5. 

[0013] 

The geomagnetic sensor 4 is connected to the regulator 8 to sense 
the attitude in the horizontal direction of the grinding parachute G 
while being grinding by detecting the dimension and direction of 
geomagnetism with reference to its travelling direction, because the 
grinding parachute G itself has a directionality in grinding, and inputs 
the detected signals Bx, By into the controller 5. 
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[0014] 

Also, the controller 5 has an I/O transducer 10 connected, and 
has the inputs of a command decode signal P and a timer signal Q and 
the outputs of a telemetry signal S and a data recorder signal T via 
the I/O transducer 10. 
[0015] 

The guidance device 1 of the grinding parachute G with the above 
constitution determines the present traveling direction of the grinding 
parachute G while being grinding under the control of the controller 
5 on the basis of the three-dimensional position (X, Y, Z) detected 
by the GPS 3, and the attitude (Bx, By) in the horizontal direction 
sensed by the geomagnetic sensor 4, and sends a drive signal (±V) to 
the DC motor 2 in accordance with a difference between its determined 
traveling direction and the direction to a drop target position . Thereby, 
the left and right control cables R are operated in a direction to correct 
for the difference and the grinding parachute G is turned so that the 
traveling direction may coincide with the direction to the drop target 
position. 
[0016] 

Also, the guidance device 1 can quickly correct the attitude and 
the track on the basis of the position detected by the GPS 3 and the 
attitude sensed by the geomagnetic sensor 4 at any time, even when the 
grinding parachute G is subjected to__a_ c,rj3.s.s._ wi nd while heading toward 
the drop target position O, as shown in Fig. 3. The guidance device 
1 consistently controls so that the traveling direction may coincide 
with the direction to the drop target position O on the trac k against 
the cross wind as indicated by the solid line in the figure. 
[0017] 

The guidance of the grinding parachute G with this guidance device 
1 is performed in full automatic manner, without needs of originating 
a guidance signal from the dedicated terrestrial station or observing 
the drop locus on the ground. Since the guidance device 1 corrects the 
track in real time by detecting the position and attitude of the grinding 
parachute G at any time as described above, the error with respect to 
the drop target position is quite small even under the influence of 
the wind. 
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